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and social connections. 
Ignoring factors such as, race and gender lead to biases in 
both the content and process of research
RESEARCHERS
Historically, men have been the investigators of and the 
participants in health research. 
Jagsi
 






















































Weight (kg) ++ - +
Height (cm) ++ - -
Total water (L)  ++ - +
Intracellular water  (L) + - +
Extracellular water  (L) ++ - +
Total Plasma - + ++
Body fat - + ++
Avarage organ flow - + ++
Pulmonary function + - --
Cardiac out put adjusted for body surface + - --
Gastric pH (acidity), gastro-intestinal 
mobility,  gastric emptying
+ - --
GRF ++ -
Gandhi M et al, 2004, Soldin OP,Mattison DR. Clin Pharmacokinet. 2009;48:143-57
Differences in body dimension and composition and in some physiological 










Preclinical studies have been mainly performed in male 
animals 
Clinical studies have been mainly performed in men

Men have less pain when the 
nursery and doctor are 
women (Flaten M A et a, 
2006). 
Please note the importance of 




Male and female animals used for preclinical studies 
must be mantained according to their specific gender 
requirement including social context (Holdcroft A, 
2007). 
Maternal separation in early age induce an anxious behaviour  in the male but 
not in female (Kikusui T et al, 2007).
In females but not males, social isolation modifies stress susceptibility especially 
in females (Westenbroek C et al, 2003). 
Long-term social isolation produces a more robust inflammatory response in 
females than isolated males (GL Hermes et al, 2006). This sexual dimorphism 
may account for the observation in humans that men with low levels of social 
integration are more vulnerable to disease and death than women. 
Please note the importance of social context in drug response
Preclinical setting
Gender differences start in utero 
IVH Prevention Trial demonstrated that indomethacin significantly 
decreased the incidence of IVH, prevented parenchymal hemorrhage, 
and was associated with higher verbal test scores at ages 3 to 8 years, 
although this protective effect of indomethacin on cognitive outcome 
seemed to be specific only to male subjects
(Ment LR, Vohr B, Makuch RW, et al. Prevention of intraventricular 
hemorrhage by indomethacin in male preterm infants. J Pediatr. 
2004;145:832–834)





















































































?Menstrual cycle ( it can vary the drug metabolism) 
?The presence of critical periods (pregnancy, puerperium, menopausa
etc)
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The incidence of ADR due to CYP2D6-dependent β-blockers is 
higher in female patients because of their higher plasma levels of 
these drugs  (Thurmann
 
PA et al 2006).
Thus it could be more safe for the women to use β-which are less 
metabolized by CYP2D6 such as carvedilol, nebivolol, (Wuttke
 
H et 
al, 2004) or atenolol, which is not metabolized by this enzyme 
(Herbert MF  et al, 2005) 
.  
Despite the differences, the drug dose 
is fixed considering an Caucasian adult 





























































































ADRS are more frequent and severe in women than in 
men (Hurwitz, 1969; Botinger, 1973; Domecq et al, 1980; Simpson et al, 1987; 
Lazarou
 
et al, 1998; Martin et al, 1998; Makkar
 
et al, 1993; Szarfman, 2000, Fattinger
 
et 
al, 2000, Franconi et al, 2007, Montilla et al, 2008).
Older women are very vulnerable to ADRs because of 
multiple-drug regimens and age-associated changes in 
pharmacokinetics-and-dynamics and because more 
women have cognitive disturbs (Onder, et
 
al J Am Geriatr
 
Soc








2008;31(6):545-56.).   
Torsades de pointes (TdP) is induced by numerous drugs (more than 100) 
(www.QTdrugs.org) and to be woman is a risk factor for this arrhythmias



























SE N Eng J Med 332,1738, 1995)

































+++ in the women
+ in the women





+++ in the women
+++ in the women
“Of all the forms of inequality, injustice in 
health care 














































































Gan TJ et al, Anaesthesiology 1999





Only 26% of women have ben included in primary prevention 
studies. The consequence that it is not yet know whether statin 
should be used in women
PRIMARY PREVENTION
FOR WOMEN WITHOUT CARDIOVASCULAR 
DISEASE, LIPID LOWERING DOES NOT 
AFFECT TOTAL OR CHD MORTALITY 
JAMA 291, 2243, 2004
BMJ 12 May 2007
Women are smaller that men and that can result  in higher drug plasma levels
Women have higher amount of fat and this can result in higher distribution volume 
for lipophilic drugs, whereas men have higher amount of muscle resulting in higher 
distribution volume for hydrophilic drugs
Men and women have different drug metabolism, however  an accurate prevision 
of consequent GD on drug metabolism is not likely, in view of the complex 
regulation of the metabolic system (environment, ethnicity, age ecc).  Age-related 
changes can be gender-dependent, as in the case of CYP3A isoenzyme, whose 
decrement is more marked in old male than in old female (Cotreau
 
et al., 2005). 
Sexual hormones may affect CYP in a tissue-specific manner, as in the case of 
CYP3A9, which is down-regulated and up-regulated by oestrogens in the kidney 
and liver, respectively (Anakk
 
et al., 2003).




































































































































































































































































study, however, a significant































































































Neonatal treatment has a 
different long lasting effect in 
males and females





It will be important to have standard 
values for single urine plasma and blood 
parameters referred to male and 
female, strains, age and hormonal cycle.
Knowing is not enough, we must apply







20-40 (y) 41-60 (y) 61-80 (y)
Man +++ ++ +






Atenolol VD is lower in women than in 
men
Herbert MF  et al, 2005 
Metoprolol 
(CYP2D6)
VD and clearance is lower in 
women than in men. 
Consequently, plasma levels are 
increased of about 100% . 
Plasma levels are decreased by 
OC.
Pregnancy decreases 
biodisponibility and increases the 
clearance
Jochmann N. et al 2005 




Women have higher (about 8° %)  
plasma levels
Jochmann N. et al 2005, 









M, vary with hormones 
–
 





M  varies with pregnancy 
–
 




Lungs: proportional to respiratory rate and depth
–
 






Pregnant F minute ventilation > M (Progesterone)
•
 





women may need to extend the interval between eating and  taking
 
medications that must be 
absorbed on an empty stomach.
Drugs that require an acidic environment for absorptionmay
 
have lower bioavailability in women. 
This can hinder a medication’s effectiveness unless its administered with an acidic beverage.
